TheInstituteofMedicinestrongly endorses diversity in the medical profession as a strategy to improve the overall health of the public. 1 However, despite some progress in diversifying the medical student body over the last several decades, the proportion of African American and Latino medical students still lags behind corresponding U.S. demographic changes. Among the faculty at academic health centers, the proportions of racial and ethnic minorities are even lower. For example, although African Americans and Latinos represent 28% of the U.S. population, they account for only 15 .2% of all medical students and 7.2% of all medical faculty. [2] [3] [4] The reasons for the lack of diversity among faculty in academic medical institutions are multiple and complex. Pipeline issues and the high cost of medical education are obvious challenges, with relatively low numbers of racial and ethnic minority students entering medical schools. Approaches to stimulate interest in academic medicine include increasing exposure of minority students to role models and to structured mentored experiences early in their educational journey, as well as increased exposure to biomedical sciences in general. 5 However, the scarcity of racial and ethnic minority trainees is not the only obstacle to diversifying academic medical institutions' faculties. Multiple studies have shown that racial and ethnic minority health care professionals who have chosen careers in academic medicine encounter barriers that negatively influence their likelihood for success. 6 -8 The underrepresentation of a diverse faculty cohort can lead to feelings of isolation for racial and ethnic minority faculty within the academic community. Further, Cohen 6 described a disproportionate demand on this group of faculty to meet obligations that do not traditionally translate into products recognized by promotion processes, such as serving on committees, mentoring racial and ethnic minority students, or volunteering in the community. Racial and ethnic minority faculty are also more likely to experience conscious and subconscious bias, report lower career satisfaction, and transition out of academia sooner than other faculty. 9, 10 Even more troubling, racial and ethnic minority faculty at the assistant and associate professor levels are less likely to be promoted than are Caucasian faculty, even after accounting for confounding factors such as gender, degree, tenure status, grant support, and research productivity. 7, 11 In an attempt to diversify the faculty in medicine, many institutions have established diversity programs that address pipeline challenges and help improve racial and ethnic minority faculty recruitment, retention, and academic success. Descriptive reports from selected faculty development initiatives and input from racial and ethnic minority faculty have identified several key components to improving faculty diversity, such as setting institutional goals and targets, holding leaders accountable for progress, providing specific mentoring programs, improving networking and leadership opportunities, limiting obligations that do not contribute to promotion, and supporting protected research time. 4, [12] [13] [14] However, diversity programs vary in scope, funding, and institutional support. Also, racial and ethnic minority faculty report a gap between institutional intention and implementation of practical initiatives aiming to promote a diverse academic environment. 8 To learn more about these programs, we surveyed diversity program leaders at U.S. MD-granting medical schools to obtain information about the composition and support of diversity programs for faculty. We hypothesized that programs with more funding and strong institutional support (defined as receiving funds from the institution) would have higher racial and ethnic minority faculty representation than the national average reported by the Association of American Medical Colleges (AAMC). We also hypothesized that (1) greater diversity in the demographics of an institution's state and (2) the presence of a diverse medical student body 10 years earlier would positively influence faculty diversity.
Method

Study participants
We targeted leaders of diversity initiatives in all U.S. medical schools (except those in Puerto Rico) for inclusion in the study. We reviewed the AAMC's Directory of Diversity Affairs Officers (http://services. aamc.org/minorityaffairsdirectory/) to obtain contact information for medical schools' diversity leaders (defined as deans, associate or assistant deans, and directors of diversity, minority, or multicultural affairs programs). In some cases, we contacted medical schools by e-mail to request contact information for the institution's diversity leader. In addition, the following terms were used to search the Internet content of all accredited MD-granting schools of medicine in the United States: diversity, minority, minorities, and multicultural affairs. Links of interest were explored to obtain contacts for diversity leaders at each institution. We obtained at least one contact for 106 of the 127 U.S. MDgranting institutions that existed during the study period. Of the remaining 21 schools, some did not seem to have any diversity programs that could be identified, other programs did not seem to have a diversity leader, and a few refused to share any contact information, which meant that we could not include their programs in the study. The majority of the institutions where we could not identify a diversity program or leader were public (16/21; 76.2%). Minority faculty representation in these institutions was similar to that in institutions that participated in our survey: 2.9% versus 2.6% African American and 3.2% versus 3.1% Latino faculty, respectively. Racial and ethnic minority representation in the states of institutions where we could not identify a diversity leader was slightly higher than such representation in the states of institutions that participated in our survey: 14.5% versus 13.4% African American, and 12.1% versus 11.4% Latino, respectively. We conducted the survey in 2010.
From five institutions, more than one individual responded. In those cases, we included the individual with the highestranking position in his or her diversity program, and we excluded individuals who worked exclusively on student diversity. In addition, 11 leaders from distinct institutions did not answer many of the questions and were thus excluded from the analysis because of incomplete data.
The study was considered exempt by the Johns Hopkins institutional review board.
Survey content
We developed a 26-item questionnaire focusing on the characteristics, leadership, and scope of diversity programs in schools of medicine. Program characteristics included date of establishment, target populations, funding sources, and institutional support. Characteristics of the leaders included gender, self-identified race and ethnicity, title, years of experience, time devoted to diversity initiatives, and salary support for diversity efforts. We sought information about the scope of diversity programs by asking about the types of diversity initiatives supported, the definition of underrepresented minority (URM), and the eligibility of racial and ethnic minority groups for participation in diversity initiatives. The majority of the questions were multiple-choice or yes/no/don't know answers, with the opportunity to add text for "other" options. The items selected for inclusion in the questionnaire were chosen based on a review of the literature and consultations with experts in the field.
Survey administration
After pilot testing the questionnaire at the Johns Hopkins School of Medicine Diversity Council and with selected diversity leaders from the AAMC, the instrument was sent electronically to diversity leaders in February 2010.
Monthly reminder e-mails and phone calls one month prior to closing the study were used to encourage full participation.
Existing data
To evaluate the association between diversity program characteristics and faculty diversity, we obtained the 1998 and 2008 data from the AAMC Faculty Roster System, a data system that tracks U.S. medical school faculty. (The 2008 data were the most current at the time of the study.) We also obtained the AAMC's 1998 list of medical students by medical school, which includes race and ethnicity data. We used 1998 medical student data because we estimated that it would take approximately 10 years for these students to complete training and assume faculty positions. For each medical school that responded to our survey, we compared the proportions of African American and Latino faculty in 1998 and 2008, and the proportions of African American and Latino medical students in 1998. To evaluate the impact of state demographics on medical school faculty diversity, we added to the database the U.S. Census Bureau 2008 estimates of the African American and Latino population for each state of the participating schools of medicine. 15
Data analysis
Survey responses were reviewed to examine the frequency of distributions and identify outliers, nonnormality, and other data irregularities. Descriptive Faculty statistics (mean, median, range, and standard deviation [SD]) were used to summarize the responses to all the questions from the institutions that we included in the descriptive analysis. Linear regression and chi-square analysis were used to evaluate differences in the diversity programs, leadership, and funding characteristics between schools of medicine with high versus low faculty diversity. In this analysis, we excluded any institutions that were outliers. High diversity was defined as higher than the mean racial and ethnic minority faculty representation reported by the AAMC (Ͼ3% for African American faculty and Ͼ4.2% for Latino faculty). 16 Other outcomes explored included change in faculty diversity during a 10-year period (ratio of 2008 to 1998 minority faculty representation), overall minority representation (high overall minority faculty representation defined as Ͼ7.2% based on AAMC data), 16 and minority faculty representation relative to state demographics (ratio of faculty minority percentage to state minority percentage). Pearson correlation was used to assess the relationship between state racial/ethnic demographics and minority faculty representation. All analyses were done using STATA version 10.0 (College Station, Texas).
Results
Characteristics of diversity leaders
Of the 106 individuals who were sent our survey via e-mail, 89 (84.0%) completed the survey; 82 (77.4%) were identified as the main diversity leaders at their institutions, and their responses were included in the study. The majority of the diversity leaders were deans (3/82; 3.7%), associate deans (38/82; 46.3%), or assistant deans (15/82; 18.3%) (see Table  1 ). Other titles included directors of minority, multicultural, or diversity programs (12/82; 14.6%) and other titles such as vice president, chief diversity officer, assistant or associate vice chancellor, chair, or assistant vice provost (14/82; 17.1%) . The majority of the study respondents were women (52/82; 63.4%) and from underrepresented racial and ethnic backgrounds (African Americans: 54/82 [65.9%]; Latinos: 12/82 [14.7%]). On average, diversity leaders had served in their current position 6.7 years and dedicated approximately half of their FTE to diversity initiatives. More than half (47/82; 57.3%) of the diversity leaders received full (100%) salary support for the FTE dedicated to diversity.
Characteristics of diversity programs
The average age of diversity programs was 18.7 years (SD 13.1) with a median age of 17 years (see Table 2 ). Forty percent (33/82) of the programs were relatively new (Ͻ10 years), but one-third (27/82) had been established before 1985 (Ն25 years). The majority of the programs (52/82; 63.4%) targeted both trainees (students, residents, and fellows) and faculty, whereas 30.5% (25/82) primarily targeted only trainees, and 6.1% (5/82) targeted faculty alone. Approximately one-fourth of the programs had a budget of less than $100,000 (22/82; 26.9%), a third between $100,000 and $500,000 (30/82; 36.6%), and a fourth over $500,000 (20/82; 24.4%). Only four programs had no allocated funds, whereas three programs had an annual budget in excess of $1,000,000. The majority of the programs (71/82; 86.6%) received institutional financial support from the dean's, provost's, or chancellor's office. Approximately one-fourth (22/82; 26.8%) received funding from extramural grants, and 15.9% (13/82) from endowments or charitable contributions. On average, diversity offices had 4.2 salaried staff (SD 3.5, median 3), including the diversity leader.
The top three initiatives supported by diversity programs were outreach to racial and ethnic minorities in the community (58/82; 70.7%), recruitment of racial and ethnic minority faculty (58/ 82; 70.7%), and retention efforts (53/82; 
Predictors of faculty diversity
To analyze factors associated with diversity, we evaluated the data from 79 institutions, but we excluded data from the three historically black colleges. Higher racial and ethnic minority faculty representation was associated with being in a state with high African American and/or Latino populations (see Table 3 ). Among schools with Ͼ3% African American faculty, the average state African American population was 22.5% (versus 9.9% in states of schools with Ͻ3% African American faculty). Schools with Ͼ4.2% Latino faculty had an average state Latino population of 21.1% (versus 8.9% in states of schools with Ͻ4.2% Latino faculty). Correlations were also noted between African American or Latino state population and African American or Latino faculty representation in the responding medical schools (African American 2 ϭ 0.46, Latino 2 ϭ 0.34, both P Ͻ .001) (see Figure 1 ).
None of the diversity program characteristics measured, such as funding, institutional support for diversity, race/ethnicity of the program leader, size of program, type of diversity initiative, or whether the institution was public or private, were associated with higher racial and ethnic minority faculty representation.
High racial and ethnic medical student representation in 1998 was associated with higher faculty diversity in 2008. Schools with higher-than-average African American faculty representation had a larger proportion of African American students in 1998 (8.0% versus 5.7%, P ϭ .03). Likewise, in 1998 there were more Latino medical students in schools with Ͼ4.2% faculty representation in 2008 (6.8% versus 3.9%, P ϭ .004). The average proportion of African American faculty was higher in schools with more than 4.2% Latino faculty (3.3% African American faculty versus 2.4% African American faculty, P ϭ .03), but there was no difference in Latino faculty representation between schools with higher-or lower-than-average African American faculty (3.5% Latino faculty versus 3.0% Latino faculty, P ϭ .17).
We also evaluated trends in diversity by calculating the changes in African American and Latino faculty representation in the 79 institutions in our sample (we excluded the three historically black colleges from the calculation). Because of the relatively small number of racial and ethnic minority faculty at each institution, these data were somewhat labile. For example, a large proportional increase or decrease in racial and ethnic minority faculty could be due to the recruitment or loss of only one individual. On average, there was a 61% (SD ϭ 49%) increase in African American and a 46% (SD ϭ 50%) increase in Latino faculty representation during that decade. However, approximately one-fourth of the 79 institutions had a decline in African American and Latino faculty representation during that period (22% and 25%, respectively). In bivariate analysis, we did not identify any factors associated with the temporal changes in faculty representation (data not shown).
Because of the strong associations between state demographics and faculty representation, we evaluated the relationship between program characteristics and faculty diversity after controlling for local demographics. The mean ratio of African American faculty and African American populations in states was 25% (interquartile range 13%-28%), and the mean ratio of Latino faculty and Latino populations in states was 48% (interquartile range 18%-62%). None of the measured diversity program characteristics was associated with higher racial and ethnic minority faculty representation relative to state demographics (data not shown).
Discussion and Conclusion
To our knowledge, this is the first study to report a comprehensive description of programs aimed at improving faculty diversity in U.S. schools of medicine. We found that the majority of diversity .03 * A cross-sectional survey study of 82 leaders of diversity programs at U.S. MD-granting medical schools was conducted in 2010. Linear regression and chi-square analysis were used to evaluate the relationship of faculty diversity with characteristics of diversity programs, state demographics, and minority student representation. Responses from diversity leaders in three historically black institutions were excluded in this analysis.
programs receive monetary support from their institution, many are long established (Ͼ10 years old), and most target racial and ethnic minorities across the institutional spectrum, from students to residents to faculty. None of the program characteristics that we measured were associated with either racial and ethnic minority faculty representation in 2008 or a change in minority faculty representation between 1998 and 2008. Local state demographics and high medical student diversity 10 years prior were associated with African American and Latino faculty representation. The finding that faculty diversity is influenced more by the environment and the minority medical student pipeline than by diversity programs' efforts directed at faculty suggests that serious efforts to enhance faculty diversity require early intervention and a long-term commitment. More early intervention programs that target high school and middle school students should be implemented, and all such programs should be evaluated.
In our study, diversity in medical schools correlated strongly with local demographics. The finding that schools in states with higher proportions of racial and ethnic minorities in the population have more racial and ethnic minority faculty has not been previously documented. This result, however, is congruous with the AAMC's schema for diversity wherein there is an emphasis on evaluating diversity within the context of the local populations. 16 -18 Our data highlight the challenges of diversifying the academic faculty in states with low racial and ethnic minority populations. Schools in states with low minority representation may need to proactively recruit minority faculty from other states and create an environment where diverse faculty can thrive in order to overcome their demographic disadvantage. It is worth remembering, however, that even among schools with higher racial and ethnic minority faculty representation, there is a vast difference between minority faculty and local minority representation. Therefore, relying solely on faculty recruitment from highminority states or on the growth of minority populations is unlikely to lead to greater representation of African American or Latino faculty in U.S. medical schools.
This study's results also suggest that improving racial and ethnic minority student enrollment in medical schools may be an effective strategy to improve faculty diversity. Schools with higher racial and ethnic minority medical student representation in 1998 had better racial and ethnic faculty representation 10 years later, perhaps because some of these students went on to join the faculty at the same institution. The association between racial and ethnic minority medical student and faculty diversity may also be driven by state demographics. According to the AAMC's 2008 Matriculating Student Questionnaire, 48.5% of Latinos and 43.4% of African Americans that matriculated into medical school emphasized the importance of the geographical location of the school in deciding which medical school to attend. 19 Although the reason for this association may be subject to speculation, the findings have implications for racial and ethnic minority faculty. In the short term, schools with low racial and ethnic minority student and demographic representation may need to develop programs to attract faculty from elsewhere. In the longer term, providing Faculty incentives for racial and ethnic minority medical students to attend out-of-state institutions may help diversify the student body and provide the seeds for the next generation of faculty.
However, improving racial and ethnic minority student enrollment remains a challenge for all institutions, and efforts to improve the pipeline and promote an inclusive academic environment need to be redoubled and sustained. Although we did not find an association between the diversity program characteristics we measured and compositional diversity, it is probable that these programs are having an impact on the other components of diversity.
Descriptive reports of racial and ethnic minority faculty development programs at 12 institutions identified several ingredients for success, such as setting clear goals, careful selection of target population, strong mentoring programs for racial and ethnic minority junior faculty, providing an environment for success, and promoting leadership among senior racial and ethnic minority faculty. 12, 22 We quantified some of these factors, but some program characteristics such as culture, hospitality, relationships and commitments to racial and ethnic minority faculty may be best evaluated using qualitative methods. For example, we measured funding from the dean's or provost office as a surrogate for institutional support, but strong institutional commitment includes not only dollars but also the explicit support from a critical mass of individuals and leaders that can affect the climate of the institution. To this end, we found that one of the predictors of higher Latino faculty representation was a higher proportion of African American faculty, suggesting that improved representation of one racial and ethnic minority group may positively change the environment for other minority groups.
Several limitations of this study should be considered. First, our ability to detect statistically significant differences was limited by a relatively small sample size. Although our response rate was high, 44 institutions were not included in our analysis because we were unable to identify a diversity leader or the identified diversity leader did not participate in the survey. The average African American or Latino faculty representation among institutions that did not participate was slightly higher than among participating institutions (3.1% versus 2.6% African American faculty, and 4.0% versus 3.1% Latino faculty, respectively). There was no difference in the proportion of African Americans in the states of institutions that did not participate compared with those that did (13.2% versus 13.4%, respectively), but the Latino representation was slightly higher in the states of institutions that did not participate (14.3% versus 11.4%). Therefore, our sample may not represent some of the institutions that have been more successful in compositional diversity.
Second, it should be noted that international medical graduates (IMGs) account for approximately one-fifth of the U.S. physician workforce and may play a significant role in diversifying academia, but we were unable to distinguish between IMG minority faculty and U.S.-trained minority faculty. 23 In addition, although our survey focused on faculty diversity initiatives, we were not able to differentiate between funding for faculty diversity versus funding for trainee diversity and did not measure the resources allocated for specific activities.
Because some programs may focus more of their attention on racial and ethnic minority student recruitment, information on the funding for activities that directly affect faculty, such as retention and recruitment initiatives, may have provided valuable information about how to manage limited resources. Finally, we developed the questionnaire used to collect data because there had not been a previously validated measure. Evidence of the questionnaire's content validity was conferred by the experts and literature review. Further, the questions inquired about facts that the respondents would be expected to know, given their positions, rather than asking about attitudes and opinions.
There are many practical arguments for promoting diversity in academic medicine. Particularly compelling is the need to provide optimal and culturally sensitive care to an increasingly diverse U.S. population. Members of diverse groups are more likely to provide care to underserved populations, specifically of their own racial or ethnic background. Patients receiving care from physicians of their same cultural background seem to benefit from enhanced communication and improved outcomes. 24 -26 Further, a diverse academic faculty is more likely to drive the expansion of the research agenda to address the health care matters and concerns that are germane to the needs of diverse populations. An equally important argument in favor of diversity is the impact of diversity on academic excellence. 16 The innovation that drives progress in research and education is rooted in diverse experiences and points of view. The contribution of diverse faculty to academia should not be judged only by its impact on health disparities but, rather, embraced as a necessary component to enhance the overall experience and mission of the academic institution.
Our findings have practical implications for institutional and diversity leaders who wish to meet the physician workforce needs of the 21st century. At the faculty level, African Americans and Latinos are highly underrepresented. The finding that faculty diversity is strongly associated with state demographics highlights the challenges faced by medical schools in low minority states and suggests that these programs may need to work that much harder to attract and retain racial and ethnic minority faculty. To meet this demand, schools across the board will need to create an inclusive environment that is attractive to diverse students and faculty. The impact of strengthening pipeline programs on medical student diversity and the educational experience is well documented. 27, 28 Our findings demonstrate that enhancing student diversity, a modifiable factor that is within the control of medical schools and other academic medical institutions, seems to be associated with enhanced faculty diversity. This is yet another reason to expand initiatives that recruit racial and ethnic minority students into careers in medicine.
